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B pesyanTate mpoOBecHHBIX HCCICIOBAaHUN OHONOTHYECKON aKTHBHOCTH 3ad)OTONOB aHTPOIOTEHO -
TpaHCchOPMUPOBAHHBIX SKOCUCTEM YCTAHOBIICHO, U TO HANOOJbITIE i YMCIeHHOCTRIO OaKTepHil M CTPEIITOMHUIICTOR
XapakTepu30Bajicsd YepHO3eM OOBIKHOBEHHEIM. [ TOYBEHHHIX TOPW30HTOB NPUMUTHUBHEIX HEPA3BUTHIX
(dbparMeHTapHBIX TOYB 3aUKCHPOBAH HAWMEHBITNM TPOIICHT OOIMeH YHWCICHHOCTH MHUKPOOPTAaHU3MOB (B
cpeqieM 4-5 % 10 OTHOINEHHIO K KOHTpoJRO). KOIM4ecTBO CTPENTOMHUIIETOB Kak B aHTPOIIOI€HHO
TpaHC(OPMUPOBAHHLIX, TAK W B MHTPA3OHAILHBIX M 30HAJLHBEIX MMOYBaX BapBUPYeET Mo Topu3oHTaM. OJHAKO
HAMHW OTMEUEHO, UTO B MHTPA30HAJBHEIX W aHTPOIOTCHHO TPAaHC(HOPMHUPOBAHHEIX IOYBAX CTPEITOMHUIECTH B
OOJNBLIMMHCTBE  CIIyYaeB KOHICHTPUPYVIOTCA B HIDKEJCKAIMAX  MOYBSHHBIX TOpHW30HTAX.  Harmmmu
HCCIEIOBAHMAMH 110 U3y ICHHUIO KOJMIECTBA MUKPOMHUIICTOB YCTAHOBIICHO, UTO 3Ta TPYIINA MUKPOCKOHICCKAX
rpuboB 3aHuMaeT Jo 50 % o1 o0mel YuCcIe HHOCTH MUKPOOOIIEHO3a, IPU STOM HAUMEHBINEE UX KOJIUIECTBO
3aUKCHPOBAHO B TCHETHUECKWX TOPW30HTAX TNPUMUTHBHBIX HEPAsBUTHIX IIOYB Ha  IICCYaHUKE.
[enmonozopaspymamomue MHUKPOOPTAHU3MEL B MHUKPOOOICHO3Ee TIOYB MOHHTOPHUHTOBRIX  VUACTKOB
Mpe/ICTABJICHE B HAMMCHBITICH CTSIICHH.

KimoueBnie cJI0Ba: AHMPONO2EHHO MpaHcopMuUposanHble 2KOCUCHIeMBL; a0agomon;
MUKPOOP2AHUSMBL, CHPENINOMUYETNbL; MUKDOMUY e Mbl; YELTI0N030PA3PYULAIOUIHE MUKDOOP2AHU3Mb]

Bgeenenue

brnaromapsi He3aMEeHUMOU PO MUKPOOPTAHU3MOB B HAa3€MHBIX SKOCHCTEMAX, aHATH3
pa3HooOpasuss uxX cooOImecTB, OCOOEHHO B IOYBE, CUMUTAETCS OAHOW M3 MPHUOPUTETHBIX
npobnem skonorun (Bardgett ef al, 2008). IlouBeHHble MHUKPOOPTAHHU3MBI COCTABIISIIOT
3HAYUTEBHYI) YacTh JIFOOOW 3KOJOTHYECKOW CHCTEMbI, BKIIOYAIOIICH IMOYBY, W AKTHUBHO
y4acTBYIOT B ee  kusHedestenbHocTH.  OOnamasi ~ mMPOKOH — HKOJIOTHYECKOU
MPUCTIOCOOJIIEMOCTBIO, TTOYBEHHbIE MUKPOOPTAHU3MbI BBIMOJHSIOT CYLIECTBEHHYIO padoTy
MO JECTPYKLUHH TMOMANAIONMX B TOYBY BEIIECTB, PETYIHUPYS COCTaB BO3AYIIHOTO IOTOKA
MOYB, CONEPKaHWE M IOCTYMHOCTh OHOTCHHBIX BEIIECTB, HEOOXOAUMBIX MJisi pOCTa H
passutus pactermii (Mneuna u ap., 2015; Kasakosa, Mneuna, 2013). B mouBax pasauvHBIX
TUTIOB CONEPIKATCsl COOOIIECTBA MUKPOOPTAHU3MOB C XapaKTEPHBIM BHUAOBBIM COCTaBOM,
pa3sHOOOpasveM U KOJMYECTBEHHBIM COOTHOIICHUEM pPa3IUYHBbIX rpynm. B ycrnoBusix
MOBBIIICHHOTO ~ AHTPOIIOIEHHOTO  3arPsi3HEHUs] CTPYKTypa  MHUKPOOHBIX  COOOIIECTB
U3MEHSIeTCS, MPU 3TOM HAOMIOMAeTCss YMEHBbINIEHHE BHUIOBOTO pPa3sHOOOpasusi MOYBEHHOMN
MUKPOQUIOPBI, MU3MEHEHUE TMPEACTABICHHOCTH W TMOSBJICHUE HE CBOWCTBEHHBIX JaHHBIM
30HAJIbHBIM YCJIOBHUSIM BHUIOB, yTpaTa psaa OCOOEHHOCTEH MpOCTpaHCTBEHHO-BPEMEHHON
opranm3anuu coodmects (CemenoBa u ap., 2011). BmecTe ¢ 3TuM, B KaXJ0i KOHKPETHOMU
MOYBE CKJIAABIBAIOTCS CBOEOOpasHble MHUKPOOHBIE LIEHO3bI, HMEIOIIHME OINPEAeICHHYIO
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MenkooOoMouHol ¢pakuuu. ['ycto nmpoHusan kopusimu. [lepexon B ropu3oHT P HesCHBIH,
IO LIBETY.

P 27-60 cm. — CyxoH, TeMHO-KOPUYHEBBIH, OJHOPOIHBIN, OECCTPYKTYPHBIH,
MOPOIMCTHIN, PbIXiIbld. HoBOOOpa3oBaHUii HE OTMEYEHO, KaMeHUCTOCTh 50%. EnmHu4HbIe
KOPHH.

B mnpodune nabnmromaercst mepBUYHOE arperaroodpa3oBaHUE MO KOPHSM pPacTeHUH,
HAKOIUJICHHE TIyMyca He HMeeT MOpP(OJOTHYECKOrO BBIPAXKEHUsS BCIEACTBHE ciadoro
Pa3BUTHUS DIIMHUCTON cocTaBiisroied. MMero mmiicss TyMyC «3aMacKUpPOBaH» CEPbIM L[BETOM
WU3MEJIbYEHHON MOPOBIL.

MounuTtopunrosbiii yuactok Ne 8 Cxion orBama maxtelt Ne 12 «Haxmonnas»
ceBeproii skcriozuiun (IIponerapckuii pation r. Jloneuk). OOinee MPOSKTHBHOE MOKPBITHE
25-30 % [HosompHO MHOTO Fchium vulgare L., Oenothera biennis L. PaccesHHo
npouspacraror Ambrosia artemisiifolia L., Artemisia absinthium 1., Daucus carota L.,
Centaurea diffusa Lam., Linaria genistifolia (L.) Mill., Holosteum umbellatum L. u Senecio
vernalis Waldst. & Kit., equauuHO BCTpeuaroTcss Rumex crispus L. v OTHOJETHUE BCXObI
Acer negundo L. B HIkHeH uactm yudactka noOamisuorcst Achillea pannonica Scheele n
Chondrilla juncea L.

Pazpe3 Ne 8-o0. [IpuMuTHBHBIE HEPA3BUTHIE MTOYBHI.

H — 0-20 cm. Cexuii, TeMHO-OypbIii, OMHOPOIHBIN, OECCTPYKTYPHBIH, TOPOLIMCTHIH,
poixibiii. HoBooOpa3oBanuii He OTMEYEHO, KAMEHUCTOCTh 25 %. ['yCTO MPOHM3aH KOPHSIMH.
Ilepexon B ropu3oHT P sACHBIN MO LBETY.

P 20-45 cm. — CyxoBarblii, TEMHO-CEpbIi, OTHOPOAHBIA, OECCTPYKTYpHBIH,
nopoumMCThId, peixibiii. HoBooOpa3oBanuii He oTMedeHO, kKaMeHUCTOCTh 40 %. EnuHudHbIe
KOPHH.

MonuTtopuHrosbiii yuactok Ne 9. Tepputopus, npuserarou@s K ceBepo-BOCTOYHOM
yactu oTBaja maxrel Ne 12 «Haxnmonnas» (IIponmerapckuii paiion r. JloHeuk). PaccesHHOe
npouspacranue Phragmites australis (Cav.) Trin. ex Steud., ocobu yrHeTeHHbIE, BBICOTA
MIPOU3PACTAOIIMX IO PYCIY PYUbs 3 K3eMILTAPOB He npesbimana 40 cMm. B mecTe otbopa mpobd
Ha OTHOCHTEJIbHO MPOCOXIIEM Y4aCTKe OTMEUEHBI TOJBKO MEPTBBIE 0COOM C HAPOCTAMHU COJIH.

Pa3zpe3 Ne 9. 'mapomop QpHBIH CONOHYAK.

Hs — 0-43 cm. Cripoii, TeMHO-CepbIii, HEOTHOPOIHBINA, C OENOBATHIMU BBIIBETAMHU
comeii o rnybmHel 8 cM. CpeaHEeCyrTUHHUCTBINA, TUIMTYATBINA, TJIOTHO CJIOKEHHBIH.
OTmeuaroTcsl OpraHMYecKne HOBOOOpa3oBaHMs (KOPHEBHHBI), BKIIOYEHHH HE OTMEYEHO.
Ilepexon B ropu3oHT Hps mOCTENEeHHDBIN, BOJHUCTBIA MO CTPYKTYPE U LIBETY.

Hps — 43-55 cm. Cpipoii, 4YepHbI, OAHOPOIHBIA, TSDKEIOCYITIMHUCTBIN, MEJKO
3epHUCTBIH, IJIOTHO CIOXeHHbIH. HoBooOpa3oBanuili M BKIFOUEHHMH He oTMedeHO. KopHu
OTCYTCTBYIOT.

Huxe 55 ¢cM rpyHTOBBIE BOABL.

MonuTopunrosselii yuactok Ne 10. Canka TBepabix ObiToBbIX 0oTX070B (TBO)
(ITponerapckwuii paiion, r. lonenx). B ¢utouenosze nomunupyrot Festuca valesiaca Gaudin u
Tanacetum millefolium (L.) Tzvelev. [loBoneHO MHOTO Medicago romanica Prodan, Artemisia
marschalliana Spreng u A. austriaca Jacq. (rpynnamu). PaccesHHO nipencTaByieHbl Fryngium
campestre L., Plantago urvillei Opiz, Salvia tesquicola Klokov & Pobed, Marrubium praecox
Janka, Stachys transsilvanica Schur, Holosteum umbellatum L., Fuphorbia stepposa Zoz ex
Prokh., FE. seguieriana Neck., Senecio jacobaea L., Otites sibirica (L.) Raf, Ononis
arvensis L., Thesium arvense Horv., Nonea rossica Steven, Thymus marschallianus Willd., B
HECKOJIbKHX 3K3eMIUTApax BCTpedeHbl Hesperidium triste (L.) G. Beck u ennHHYHON Tpynmoit
Agropyron pectinatum (M. Bieb.) P. Beauv. O61ee npoekruBHoe nokpoitre 80 %o.

Pazpe3 Ne 10. [lpumMuTHBHBIE HEPA3BUTHIE MTOUBLI HA MTECUAHUKE.
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H - 0-18 cm.  CyxoBaTblii, TEeMHO-CEpBI, OMHOPOAHBIN, CyleCUaHbIi,
MEJIKO3epHUCTBIH, cnabo yrmnoTHeHHbI. HoBOOOpa3oBaHWIT M BKIOUEHUNH HE OTMEYEHO.
Mpeuoro kopreil. Ilepexon B ropu3oHT P pe3kuii, BOJIHUCTBIA, IO LBETY U CTPY KTYype.

P 18-40 cm. — Cyxoli, OenecoBaThIii-TEMHO-KAIITAHOBBINA, HEOJHOPOIHBIN, TECYAHBIH,
MEJIKOKOMKOBATHIH, pbixiibiii. HoBooOpa3oBaHuii U BKIOUEHUH HEe OTMeueHO. EnuHuvHbIe
KOPHHU.

Ornucanue nouyseHHbIX paspe3oB nposomunu no MM Hazapenko u HU. Ilonynany
(Hazapenxo u np., 2004; Ionynan u np., 2005). OTO60p moYBEHHBIX 00Pa31OB MPOBOIMIN 110
MMOYBEHHBIM T'OPU30HTaM B XapaKT€PHOE MU KAKIOTO CE30HA BPEMsl, YCIOBHO HA3BAHHBIC
HaMH «BECHA», «IETO», «OCEeHb». Tak, BecHOW oOpa3ubl OTOMpanu MOCie BBITAACHHS
OCaAKOB, JIETOM — IIOCJIE€ NPOAOJDKUTENBHOM 3aCyXH C BBICOKUMH TEMIEPATYPHBIMU
MOKa3aTelsIMM, OCEHbID — BO BpeMsl HE3HAUYUTEJNbHOIO TOHMXKEHUS TeMIepaTypsl,
COMPOBOXKIArOIIErocs: arMochepHbiMU ocankamu (Metoasl. .., 1991).

Ilpy w3ydeHUn MHUKPOOOLIEHO3a pPAa3HBIX IOYBEHHBIX TOPU30HTOB 0Opa3Libl
OTOMpATHCh U3 CBEKEBBIKOIIAHHOTO MOYBEHHOTO paspe3a. OOpasubl MOYBbI, OTOOPAHHBIE IS
MHKPOOHOJIOTHYECKOTO aHAIN3a, AMCIEPTUPOBAIM IYTEM PACTUPAHUS IOYBBI, HM3BJICKAJIH
KOPHH PacTeHU U BKIFOUEHUs. {1t moceBa roToBUIIN MOYBEHHYIO cycrieH3uto (10 T mo4BHI B
100 M cTepuIbHON BOAOMPOBOAHONW BOJBI), MTOCIIE Y€TO FOTOBHIJIM HEOOXOAUMOE ISl TOCEBA
passenenue. [IouBeHHYO CYCIIEH3UIO BBICEBAIN HA TBEP/bIE MUTATEIbHBIE CPEIbl: KPAXMaJIO-
ammuaunbli  arap — KAA (mns  BeimeneHust oOmero  KojgudecTBa Oakrepwit U
CTPENTOMHUIIETOB), cpeay Yameka (Iisi BbIACNEHUS MUKPOMHUIIETOB) M arap [eTdynHCOHA ¢
HaHeCeHHeM (IUIbTPOBAIBHON OymMard Kak HCTOYHHMKA LEJUIFOJIO3bI (AJs1 ONpPEeAeIeHUs
YHCJIEHHOCTH LEJUTIOJI030Pa3py a0 M X MUKPOOpPTaHU3MOB). [lofcyer KOJOHUH MpOBOIMIIN
Ha 7-10-e cyrku uccnenosanuii. [locne nmoacdera koauvyecTsa KOJIOHUM Ha 5 MapajuieIbHBIX
YaIkax MPOU3BOIMIIN IepepacueT Ha | T cyxoi 1moussl o GopMyie:

A=B/C xD x E),

rme. A — xomumdectBo KojioHueoOpasyrommx enuHun (KOE) B 1 r mouser, B —
KOJIN4YEeCTBO KoJioHWH Ha yarike, C — paseenenue; D — 00beM MOUBEHHOU CYCIEH3HH, B3STOU
s moceBa, E — Macca cyxol mouBsl, B3sTOH /it moceBa (Meronsl..., 1991; PykoBoacTBoO. ..,
1995).

Cratuctuueckass 00pabOTKa 3KCIEPHUMEHTANIbHBIX JAaHHBIX IPOBOAMJIACH IO
OOIIETPUHSTHIM METOAaM TapaMeTPUYeCKON CTaTUCTHKH Ha 95 % ypoBHE 3HAUYMMOCTH I10
b.A. docnexosy u FO.I'. IIpucenckomy ([Jocnexos, 1985; Ipucenckmii, 1999).

PesyabTaTthl u 00cyxkaeHue

AHaM3 TMONYyYEHHBIX 3KCIIEPUMEHTANBbHBIX NAHHBIX TO3BOJHJI YCTAHOBUTH, YTO B
BECEHHUI MEePHO UCCIIeIOBAaHNH HAaNOONbIIEH YHCICHHOCTBIO OAKTepUil XapaKTepU30BaJIHCh
MOYBEHHBIE TOPU30HTHI YEPHO3eMa OOBIKHOBEHHOTO, B KOTOPBIX, KaK 3TO U XapaKTepHO IS
30HAJIbHBIX TIOYB, KOJIMYECTBO OAKTEPU TTOCTENEHHO YMEHBIIAIOCH MPH MPOXOKACHUH BHHU3
no mnouseHHOMy npodruro (tabnm. 1), OnmHako, HECMOTPS Ha 3TO MOJKHO TOBOPUTH O
Ouonornyeckol Jnerpajaldyd JAHHOM TOYBBI, IMOCKOJIbKY I10 INKaJ€ OLIEHKHA CTEIeHH
OOOraIEeHHOCTH TMOYB MHKPOOPTaHM3MaMH IPU IIOCEBE HA IHUTATEIbHBIE CPEIB,
npemokeHHOH J[.I'. 3BArMHIIEBBIM OHA OTHOCHTCS K «O4YeHb OeqHbIM» (3BsArHHIEB, 1978).
MuHUMaTBbHBIMA TIOKA3aTEISIMUA 00 IIeH YMCICHHOCTH MUKPOOPTAaHU3MOB Xap aKTEPU30BAINCH
MOYBEHHbIE TOPU30HTHI IPUMHUTHBHBIX HEPA3BUTHIX (PparMeHTapH bIX MOYB HA y4acTke No 7, B
KOTOPBIX KOJUYECTBO HE MPEBBIIAIO 5 % MO CPaBHEHUIO C aHAJOTUYHBIMH MOYBEHHBIMU
TOPU30HTAMH KOHTPOJIbHOTO y4acTka. IlonmydeHHble naHHbIE MOTYT OBITh OOBSICHEHBI Kak
HU3KOH OOOTAINEHHOCTBIO CyOCTpaTa HEOOXOOUMBIMH MJISI KU3HEIESSTEbHOCTU OaKTepuii
BEIIECTBAMH, TaK M CabOH cTeneHbr0 chop MEPOBAHHOCTH PACTUTEIBHOTO MTOKPOBA HA 3TOM
y4acTKe, MPEACTaBIEHHOTO MOHOBHMIOBOW rpynmnupoBkoii Oberna behen (L.) lkonn. Ha
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yqactke Ne 8 mukpoOoumeHo3 Obul pasBUT B OONbIIEH CTENEHH, CBHUAETEIBCTBOM HErO
ABISFOTCST  Oonmpume kak abcomoTHble (koimuectBo KOE), Tak u  OTHOCHUTENBHBIE
(TPOLIEHTHOE OTHOIIEHHE K KOHTPOJBHOMY YYAaCTKy) TMOKA3aTeNN YHCJIEHHOCTU OakTepuil.
Crnenyer OTMETUTh, YTO Ha JAHHOM MOHHTOPHHTOBOM y4acTKe He 3a(MKCHPOBAHO OTIIMUMN
IO KOJIMYECTBY MUKpoopraHusMo Ha KAA Mexny reHeTnueckuMu ropuzoHTamu (tadim. 1).
Bricokoe copepkaHue TOABUIKHBIX COJIEH B Mpoduie rHapoMOpPHOro COJIOHYAKA, a TAKKe
3HAYUTENbHAs] CTEMEHb YBJIAXKHEHHUS IOYBBl OrPAaHUYMBAET IMIMPOKOE PACIPOCTPAHEHHE
OONBINOro KONWYECTBA BUAOB OakTepuUil M MPUBOIUT K (POPMUPOBAHMIO CHELM(PHUECKOTO
rafopuiIbHOTO  MUKPOOHOrOo  cooOmectBa.  MuKpoOOLEHO3 ~ JaHHOTO  y4YacTKa
xapakrepusoBaiicsi Hebonpmoi yncnerHocTero (1o 100 TeIC. KOE/T cyxoii mouBhl), a mo
OTHOILICHHUIO K KOHTPOJIBHBIM ITOKA3aTENsIM COCTABJISIIO OKOJIO 6 % KaK B OPraHOTCHHOM, TaK
U B IMEPEXONHOM IIOYBEHHOM TOPH30HTE. M3 TMOUB, MCCIENOBAHHBIX AHTPOIIOTCHHO
TpaHCHOPMHUPOBAHHBIX HKOCHUCTEM, MHKPOOHOE COOOLIECTBO MPUMHTHUBHBIX HEPA3BUTHIX
NOYB Ha TMECUAHWKE OTJIMYAeTCs HAuOONbIIMMHU TMOKa3aTelsiMi OOINell YHCICHHOCTH
OakTepuii, 4YTO BEpPOSITHEE BCETO OOBACHIETCS HAIUYHEM JIETKOAOCTYIMHBIX 3JIEMEHTOB
NUTAaHUs, IPUBHECEHHBIX B MOUBY MpH Popmupoanuu nonurosa ThO.

Tadomma 1
O6man yncienHocThH 6akTe puii Ha KAA (to1c. KOF 1 ¢ yXo0ii N0OYBBI) MOYB aHTPOMOre HHO
TpaHcd OpMIPOBAHHBIX Y KOC HICTEM

Table 1
Total number of bacteria per SAA (thousand CFU/g dry soil) soils of anthropogenic transformed
ecos ystems
Yuacrok Becna Jleto OceHn
Site Spring Summer Autumn
M+m % M+m % M+m %
Ne6 H 1753,2+£52 .4 — 1177,4+125,3 — 1365,7+47 4 —
Ne 6 Hp 1194,2+80,3 — 938,4+£59,6 — 1263,3+64.5 —
No 6 hP 799,0+£25,7 — 747,9+46,5 — 848,9+33,1 —
Ne6P 693,2435,5 — 660,3+72,1 — 672,6+40,8 —
Ne7H 34,62 0% 2,0 27,8+1 6% 2,4 29,6+1 4% 2,2
No 7P 29 4+1 4* 4,2 23,940 9% 3,6 24,3+0,7* 3,6
Ne 8 H 55243 1% 3,1 44 6+3 0* 3.8 52,841 3% 3,9
No 8P 50.,4+5 6% 7,3 40,240 3* 6,1 46,7+0 8% 6,9
Ne 9 Hs 99,7+2 9% 5,7 69,6+6 5% 5,9 83,742 .6* 6,1
Ne 9 Hps 69,12 9% 5,8 57,543 5% 6,1 70,13 2% 5,5
Ne 10 H 197,9+£8,6* 11,3 147,2+7,5*% 12,5 156,348 1% 11,4
Ne 10 P 71,1£10,6* 10,3 82,9+57* 12,6 72,3+4 8% 10,7

IIpumeuanne. 3gech U B Tabimnax 2-3 % — IPOIEHT NPEBBINICHUS 3HAYEHHI 110 OTHOIICHHIO K
AHATOTUYHLIM [TOYBEHHBIM TOPU30HTAM yuacTka Ne 6, ¥ — pa3imaus c TATUCTHYECKH JIOCTOBEpHEL Ipu p < 0,05

C yBemu4YeHHEeM UINTENbHOCTH MOHHTOPHHTOBBIX HMCCIEIOBAHMH HaMH OTMEYEHO
CHI)KEHHE OOIeH YHCIEHHOCTH OakTepuil B IMOYBaX BCEX YYAaCTKOB IO CPAaBHEHHIO C
BECEHHUM [MEPHOAOM, IpuyYeM HauOojiee BBIPAKEHHBIM JaHHBIH mpomecc ObUT B
OPTaHOTEHHBIX TMOYBEHHBIX Tropu3oHTax (Tabm. 1). Ciemyer OTMETHTh, YTO MOKa3aHHOE
YMEHbIIEHNE YHCIEHHOCTH HE MOBJISUIO HAa pacrpenesieHre MUKPOOHOIO HaceNeHUs IO4YB
MOHUTOPHUHTOBBIX YYaCTKOB M MPOLEHTHOE COOTHOIICHHE KOJMYECTBEHHBIX NOKa3aTesIel 1o
OTHOILIEHUIO K YCJIOBHOMY KOHTPOJIFO IPAKTHYECKH HE H3MEHIJIOCh IO CPABHEHHIO C
BECEHHUM IepuonoM wuccienosaHuil. OceHbpr0 3a(UKCHPOBAHO BOCCTAHOBJIEHHE OOLIeH
YHCIEHHOCTH OakTepuii, NpHYeM B HIDKENEXKANMX ITOYBEHHBIX TOPU30HTAX, CJlabo
MOJIBEPIKEHHBIX BIMSIHUIO TEMIIEPATypHOro (pakropa, OHO AOCTUTAJIO 3HAUEHHUH, OTMEUEHHBIX
BECHOI.
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HeorbeMiieMbIM KOMITOHEHTOM ITOYBEHHOTO MHUKPOOHOTO COOOIIECTBA SIBISIFOTCS
CTPENTOMHULETBl — TPaMIOJOXKHUTENbHbIE, CIIOpooOpasyromme, a’poOHble MHULEITHAIBHBIE
Oakrepuu. CTpenTOMHULETHl YYaCTBYIOT B HAKOIUIGHUH B TOUYBE OMOJOTHYECKH AKTUBHBIX
BellecTB U (opMupoBaHun a3oTHOro Oamanca nous (Lmpoxux u np., 2017; Niner ef al,
1996). HMx ywactue B 00Opa30BaHUM TYMYCOBBIX BEIIECTB IIOYBBI IOATBEPIKIACTCS
CIOCOOHOCTBIO K OOpa3OBaHUI0 TEMHOOKPAINEHHBIX NMHTMEHTOB — MEJaHHHOB, KOTOpPBIE
SBIITFOTCSI MX peAInecTBeHHUKaMu. OqHaKo, BeAyIed (pyHKUHEH CTPENTOMHIIETOB B IIOYBE
SBIISIETCS. NECTPYKUHST TPYAHOPA3IaraeMblX OpPraHUYECKUX CyOCTpPaTOB: JIMTHUH, XUTHH,
KCHUJIaH, LEJUTI0JI03a, KOTOPhIE OHH YTUIIM3UPYIOT Ha MO3/IHUX dTanax MUKPOOHON CYKLIECCHH,
Onaromapst mpoaykuuu sk3oruaponas  (JKemesora, UYepnos, 2012). CtpenTOMHIETHI
BBISIBJICHBI BO BCEX M3BECTHBIX MTOUBAX MUPA, OJHAKO WX YHUCIEHHOCTb, POJb B OMOLIEHO3aX U
OnoxuMHuUecKkass aKTHUBHOCTb H3MEHSIOTCS B 3aBHCHUMOCTH OT 3KOJIOTO-Teorpapuveckux
YCJIOBUH.

Hamu mokazano, 4To B MOYBEHHOM Mpoduie depHO3eMa OOBIKHOBEHHOIO, KaK M IS
oOmeil YHCIeHHOCTH OakTepuil, KOJMYECTBO CTPENTOMHLIETOB MAaKCHMAJIbHO Cpenu
HCCIIEIOBAHHBIX MOHUTOPUHIOBBIX YYaCTKOB, OHAKO UX YHCIEHHOCTh HAXOAUTCS Ha KpaiiHe
HU3KOM yposHe, He npesbimas 300 Teic. KOE/r mouBbI B OpraHOreHHBIX TOPU30OHTAX. Takke
OTMEUEHO UX CHIDKEHUE B Ooee rry0OKHUX MOYBEHHBIX FOpU30HTaxX (Tab. 2).

Tabma 2
Yucaennocth crpentomMunietToB (Thic. KOFE 1 ¢ yxoii H0UYBbI) 10YB AHTPOIOTe HHO TPAHC()OPM HPOB AHHBIX
IKOC HCTEM
Table 2
Number of streptomycetes (thousand CFU/g dry soil) soils of anthropogenic tr ansformed ecos ystems

YaacTok Becna Jeto Ocenn
Site Spring Summer Autumn
M+m % M=+m % M+m %
Ne6 H 299,8+16,7 - 178,7+19,9 - 250,2+17.4 -
Ne 6 Hp 130,4+10,8 - 105,6+15,1 — 111,6+9,6 —
No 6 hP 66,6+7.5 - 4477482 - 53,8+5.8 —
Ne 6P 41,8435 - 27.343.0 - 36,4431 —
Ne7H 3,7+0,3% 1,2 1,940, 5% 1,1 2,3+0,4%* 0,9
Ne 7P 1,6+0, 3% 38 1,3+0,3%* 5,0 1,5+0,3% 4.1
Ne 8 H 17,943 4% 6,0 7.7£1,0% 4.3 14,9+0,9* 6,0
Ne 8P 8,9+0,6* 212 4,7+0,5% 17.2 7,2+0,6* 19.8
Ne 9 Hs 6,8+0,8* 2.3 5,7+1,3% 32 6,0+0,3%* 2,4
Ne 9 Hps 4,5+0,9* 3.5 3,140,3%* 2.9 3,8+0, 1* 3,4
Ne 10 H 71,141 3% 237 47 6+5,5% 26.6 62,82 7% 25.1
Ne 10 P 37.9+2.9 90,7 26.7+1.5 97.9 31,5+1.4 86.5

B nmpuMHUTHBHBIX HEpa3BUTHIX (parMeHTAPHBIX MOYBAX ydacTka Ne 7 W CONOHUaKe
KOJIMYECTBO CTPENTOMHIIETOB ObUIO Hanbosiee HU3KUM M He TPeBbIao 4 % Mo OTHOLICHHIO
K aHAJIOTHYHBIM MTOYBEHHBIM TOPH30HTaM YepHO3eMa OObIKHOBEHHOTO. 110 HaleMy MHEHUIO,
B IIEPBOM CJIy4a€ CHIIKEHUE YMCIEHHOCTH OaKTepuil TaHHOH SKOJOro-TPO(UUECKOH TP YIIIbI
00yCIIOBJIEHO HEOCTATKOM UCTOYHHKOB yriieposa U a3ora (comepxanue rymyca 0,3-0,4 %), a
BO BTOPOM — BBICOKMM COAEP KaHHEM pPacTBOPUMBIX coneit (3,8-5,6 mr/100 r mouBsl mpu
HATPUEBO-CYJIb(PATHOM THUIIE 3aCONICHHUS). B MPUMHUTHBHBIX HEPA3BUTHIX MOYBAX ydacTka Ne 8
3a(pUKCHPOBAH HECKOJIIBKO OOJIBIIMIA YPOBEHBb YHUCICHHOCTH CTPENTOMHLIETOB, TOXOAAIMN B
ropuzoatre H no 18 teic. KOET cyxoil moYBBL, YTO BEPOSTHO CBSI3aHO C OOJbLIEH
Pa3BUTOCTBIO PACTUTENBHOIO MOKPOBA HA TAHHOM MOHUTOPHUHIOBOM ydacTke. IIpuMuTuBHBIE
HEPa3BUTHIE MOYBbI HA IECYAHUKE XaPAKTEPU30BANUCh CAMBIMU BBICOKUMH IOKA3aTEISIMHU
YUCJIEHHOCTH CTPENTOMHULIETOB CPEAM HAPYLIEHHBIX SKOCHUCTEM, a JUisi ropusoHra P He
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YCTAaHOBJICHO CTaTUCTUYECKH JOCTOBEPHBIX PA3IUYHI MO CPABHEHUIO C KOHTposieM (Tabin. 2).
Cnemyer OTMETUTb, 4YTO B MHTPA3OHAJBHBIX I[I0YBAX M B I0YBAX AHTPOIOIEHHO
TpaHCQOPMHUPOBAHHBIX HKOCHUCTEM B OTJIMYHME OT 30HAJBHOW TIOYBBI  (YEPHO3EM
OOBIKHOBEHHBII) OTMEYAeTCs] MPUYPOUYEHHOCTb CTPENTOMHLETOB K  HIDKEJIEeKAIM
MOYBEHHBIM TOPH30HTAM, CBHJETEIBCTBOM HYEro SIBJBIOTCS OOJbIIME OTHOCHTEIBHBIE
3HAYEHHS] UX YHCIEHHOCTH.

B gnernmii mepuox wuccrnenoBaHWil  3aUKCHPOBAHO CHH)KEHHE  KOJIMYECTBA
crpenToMuieToB Ha 16-57 % kak B dYepHO3eMe OOBIKHOBEHHOM, TaKk U B IOYBAX
AHTPOTIOTEHHO TPaHC(HOPMHUPOBAHHBIX SKOCUCTEM TI0 CPABHEHHUIO C BECEHHMM OTOOPOM Mpod
(trabn. 2). Cnenyer OTMETHTh, YTO, KaK U JJisi OOl YMCIEHHOCTH MHUKPOOPTaHU3MOB,
MOKA3aHHOE CHIDKEHHE Hanbosiee sSpKO MPOSBISUIOCH B BEPXHUX IMOYBEHHBIX TOPHU30HTAX.
Hapsiny ¢ »TuM, Xapakrep COOTHOIIEHHUS KOJHYECTBA CTPENTOMHLIETOB IO CPABHEHHIO C
KOHTPOJIBHBIMH TIOKAa3aTesIMA HE TPEeTepIieN CYIIeCTBEHHbIX u3MeHeHHiH. C yBenndeHneMm
JUTITEbHOCTH MOHUTOPUHIOBBIX HCCIIEIOBAHMM HaMu 3aUKCHPOBaHA TEHICHIUS K
BO3PACTAHHMIO YHCIIEHHOCTH CTPENTOMHLIETOB MPAKTUYECKH 10 BECEHHEro YPOBHS MPHU TOM
YTO XapakTep WX paclpeneNeHus, KaK I10 MOHHUTOPHUHTOBBIM y4acTKaM, TaK H IO
T€HETHUYECKUM FOPHU30HTAM MOYB, HE N3MEHHIICSL.

OmHMMH U3 OCHOBHBIX KOMIIOHEHTOB OHOTBHI, HMEIOUMX HEMOCPEACTBEHHOE
OTHOIIEHHE K MpoleccaM IMoYBOOOpa3OBaHUS U KPYTrOBOPOTa BEIIECTB B SKOCHCTEMAX,
SIBJISIFOTCSI TTIOYBEHHBbIE MUKpOMHLEeTHl (XabuOymnnHa, Ky3Henosa, 2014). Dto obycioBineHO
TEM, YTO, BO-TIEPBBIX, C IMMOYBOH CBS3aHO OOJIBIIOE KOJIMYECTBO (PUTOMATOTCHOB, BO-BTOPBIX,
MHKPOMHULIETHI C CanmpOTPO(HBIM THIIOM MUTAHHS YYACTBYIOT B JECTPYKLHH OPTaHHYECKUX
OCTaTKOB; B-TPETHUX, IPUOBI-AHTATOHUCTHI OOECTICUNBAIOT aHTH(PUTONMATOTEHHBIN OTEHIIHAI
(Konecuuxosa, Tpyganos, 2017).

AHaIU3 MOJyYeHHBIX SKCIEPUMEHTAIBHBIX JAHHBIX MTO3BOJMI YCTAHOBUTD, YTO BKIIAJ
MHKPOCKOTMYECKUX TpuOOB B (OpMHpPOBAHHE MHUKPOOHOTO COOOMIECTBA HEPHO3EMA
OOBIKHOBEHHOTO eIe Hmke, 4eM crpentomuueroB (puc. 1). Tak B BeceHHUH mepuon
UCCIIEIOBAHUI B TEHETUYECKMX TOPH30HTAX YEPHO3eMa KOJIUYECTBO MHKPOMHLIETOB
MOCTENEHHO CHUJKAJIOCh B HIDKenexxamux ropusoHTtax ot 41,7 mo 8,9 teic. KOE/r cyxoi
nouBbl. B oTiiMuMe OT 3TOr0 B MPUMHUTHUBHBIX HEPA3BUTHIX MMOUBAX OTBaNa (yaacTku Ne 7 u 8)
10 50 % YHCIEHHOCTH 3aHUMAIOT MPENCTABUTEIN HMEHHO 3TOH 3KOJOro-TPOPUUYECKOn
IPyNIbl MUKpoopraHusMoB. [laHHbIA (akr, ckopee Bcero, OOBACHSIETCS CHOCOOHOCTBHIO
MHKPOMULIETOB K YTHJIM3aUUM HauOojee TPyOHOAOCTYIMHBIX HMCTOYHHMKOB BEIIECTBA H
SHEPIHH, YTO B YCIOBUAX O€AHBIX CYOCTPaTOB OTBajJa JaeT MM MPEUMYLIECTBO Nepen
APYTUMH TPyNIamMH MHUKPOOpraHu3MoB. Hapspy ¢ 3THUM, KONHYECTBO MHKPOMHLIETOB B
IYMYCOAKKyMYJISATUBHBIX MOYBEHHBIX IOpU30HTaxX fpocturaigo 45-50 % mno OTHOLIEHHUIO K
KOHTPOJNIO, a B HIDKENEXKAUMX IOYBEHHBIX TOPU30HTAX MPEBBIANIO KOHTPOJbHBIC
nokazatenu B 1,9-2 pasa (puc. 1, a). B crpykrype mmxpoOoLeHo3a ruapomMoppHoro
COJIOHYaKa TaJo(UIIbHBIE MHKPOCKOIUYECKHE TPUOBI COCTABJSIFOT MAJYK) YacTb, Ye€M H
oOycroBjieHa WX HH3Kasgi YHCJIEHHOCTb, cocTaBsiomass 7-15 % mo cpaBHEHUIO C
AHAJIOTHYHBIMH TTOYBEHHBIMH TOPHU30HTAMH 4YepHO3eMa OOBIKHOBEHHOro. HanMeHbIm Mu
KOJIMYECTBEHHBIMU TOKazaTensimu MukpomuneroB (1,2-1,8 teic. KOE/r cyxoit moussr)
XapaKTepH30BAIUCH TPUMHUTHBHbBIC HEPA3BUTHIE IOYBbLI HA TECYAHUKE.

OTMeueHHOe CHIDKEHHE YHCIEHHOCTH MUKPOCKOITMYECKUX IPHOOB B JIETHUN NEPUO B
MEHbBIIEH CTENEeHU NPOSBJBSUIOCh B IOYBAX OTBaja, YTO INPUBENO K BO3PACTAHUIO HX
OTHOCHTEJIBHBIX KOJIMUECTBEHHBIX TIOKaszaTeneil. Tak, B OpPraHOTEHHBIX TOPH3OHTAX
NPUMHUTHBHBIX HEPA3BUTBIX [TOYB IMPOLIEHTHOE COAEPKAHIE MUKPOMHIIETOB MO OTHOIICHHIO K
KOHTPOJIIO BO3POCHO 10 63 %, a B ropu3oHTax P MpeBhIaIo aHAIOTUYHbBIE MTOKA3aTeN N B 2,8-
3 paza (puc. 1, 6). B mouBax IpyruX MOHHUTOPHHIOBBIX YYaCTKOB He ObUIO YCTaHOBJICHO
CYLIECTBEHHBIX OTJIMYMI B Xapakrepe MPOQUIBHOTO PaclpeneeHHus] MUKPOCKOIMUYECKHX






ISSN 2712-7788 Plant Biology and Horticulture: theory, innovation. 2020. Ne 1(154) 149

LEJUTFOJIO30JUTHUECKIE MUKPOOPTAaHU3MBI, IMO-BUAMMOMY, OKa3bIBAIOT OOJIbINOE BIIMSHUE HA
X0l OMOJIOTMYECKOr0 KPYroBOpPOTa MHKPO3JEMEHTOB, BBICBOOOXKAAs MX U3 PACTUTENBHBIX
ocrarkoB (Harnexosa, 2010).

IIpoBeneHHbIE  UCCIENOBAHUS  IMOKA3bIBAKOT, YTO  LEJUIIOJIO30pa3pyLIA0 IUe
MHKPOOPTaHU3MBl B MHKPOOOLIEHO3€ IOYB MOHHMTOPHUHIOBBIX YYaCTKOB MPEICTABIICHBI B
HaUMEHbIICH CTeNneHHu, a UX 4ucieHHocTh He mpesbimaer 0,16 toic. KOE/T cyxoif mouBbl
(tabn. 3). B uepHO3eMe OOBIKHOBEHHOM, OTMEUEHHBIH HaMU XapakTep UX paclpeneieHus
TUMHWYEH AJIS 30HAIBHBIX MOYB — IOCTEIIEHHOE CHIDKEHHE KOJM4YecTBa B Ooyiee ryOOKHX
MOYBEHHBIX TOPU30HTAX.

Tadomma 3
YucieHHOCTH 11eJUTI0J103 0 Pa3 pymaio mu X MuKkpoopr animsmoB (Toic. KOFE 1 ¢ yxoii no4sBbl) nous
AHTPOTIOTe HHO TPaHc( OPMHPOB AHHBIX IKOC HCTEM
Table 3
Number of cellulose-destroying microorganisms (thousand CFU/g dry soil) soils of anthropogenic
transformed ecosystems

YaacTok Becna Jleto Ocenn
Site Spring Summer Autumn

M+m % M+m % M+m %
Ne6 H 0,160,009 - 0,1£0,009 - 0,14+0,01 —
Ne 6 Hp 0,13+0,008 - 0,07+0,003 - 0,09+0,005 —
Ne 6 hP 0,1£0,009 - 0,060,002 - 0,07+0,002 —
Ne 6P 0,070,005 - 0,02+0,001 - 0,0440,001 —
Ne7H 0,02+0,006* 12.5 0,01+0,002%* 10,0 0,01+0,002% 7.1
Ne 7P 0,01+0,002* 14,3 0,009+0,001* 450 0,01+0,003* 250
Ne 8 H 0,1440.01 87.5 0,04+0,003* 40.0 0,08+0,005% 57,1
Ne 8P 0,1£0,008* 142.9 0,02+0,001 100,0 0,06+0,004* 150,0
Ne 9 Hs 0,01+0,007* 6.3 0,009+0,001* 9,0 0,009+0,001%* 6,4
Ne 9 Hps 0,006+0,001* 4.6 0,004+0,001%* 5,7 0,004+0,001%* 4.4
Ne 10 H 0,11+£0,004* 68.8 0,06+0,005% 60,0 0,09+0,005* 643
Ne 10 P 0,070,005 100,0 0,03+0,002%* 150,0 0,060,004 150,0

Bhicokast HaPsKEHHOCTD 3KOJIO THYECKU X (JaKTOPOB MPHUBEJA K TOMY, UTO B BECEHHUN
NepUOA  MCCIEAOBAHMI  COOOIIECTBO  IEJUTIOJIO30PA3PYIIAIIMX  MHUKPOOPTAHHU3MOB
NPUMUTHBHBIX HEPA3BUTHIX (PparMEHTAPHBIX IOYB U THAPOMOP (PHOTO COJIOHYAKA OTIMYAIOCH
HaubOoyee HU3KOW YHCIEHHOCTBIO, KOTOpas MO OTHOLCHHIO K KOHTPOJIO COCTaBIIsIa B
cpensem 13 u 5 % coorBerctBeHHO. Hapsny ¢ aTum, B mousax ydacTka Ne 8 KOJNIMUYECTBO
MHKPOOPTAHU3MOB JaHHOH 3KOJIOrO-TPO(PUIECKON TPYIIbI B BEPXHEM TOYBEHHOM TOPHU30HTE
CTaTUCTHYECKH TOCTOBEPHO HE OTIMYAJIOCh OT KOHTPOJIS, a B HIDKEJEKAIIEM IPEBBILIAIO
KOHTPOJIbHBIE TOKasarenn B 1,4 pasa (tabn. 3). IlonmydeHHBIE AaHHBIE BEPOSITHEE BCETO
OOBSACHSFOTCSI BBICOKMM BKJIagoM B (opmupoBanme MHKPOOOLIEHO3a TIOYB 3TOTO
MOHUTOPHUHIOBOTO y4acTKa MHLEIHATIbHBIX MHKPOOPTaHU3MOB M B TMEPBYIO Ouepenb
MHKPOMHLIETOB, CIIOCOOHBIX K  PA3JIOKEHUI0  TPYIHOTHIPOIM3YEMBIX  COEIUHEHHH.
AHAJIOTHYHBIA XapakKTep pachpeneieHrs] LeJUT0JI030pa3pyIIalo X MHUKPOOP TAHU3MOB,
OJHAKO C MEHBIIMMU 3HAYEHHUSMH YHCIEHHOCTH, 3a(UKCUPOBAH W B NPHUMHUTHBHBIX
HEPa3BHUTHIX IOYBAX HA MECUAHUKE.

Ilpu yBenmu4YeHHH IIMTEIBHOCTH MOHHTOPHUHTOBBIX MCCIICAOBAHUNA MPAKTHYECKH IS
BCEX VYYaCTKOB OTMEUEHO CHHM)KEHHE KOJINYECTBA MHKPOOPTAaHU3MOB-/IECTPYKTOPOB
LEJUTIOJIO3bI B JIETHUHM TEpHON C ero Bo3pacTaHueM K oceHu (tabm. 3). HckiodeHwne
COCTaBJISICT JIM b MUKPOOHOE COOOIECTBO THAPOMOP(PHOTO COJIOHYAKA, OTIIMYAIOIIEECs He
TOJNIbKO HauMeHbIMM KojmuectBoM 4-10 KOE/r cyxoli mouBbl, HO M AN KOTOPOrO HeE
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OTMEUEHO TEMIIOpaIbHON BapuaLuu YUCJIEHHOCTU L[EJITF0JI030Pa3py LAk LM X
MHUKPOOPTaHU3MOB.

BbIBOaBI

1. B yepHO3eMe OOBIKHOBEHHOM OTMEYEHBl KaK MaKCHMaJIbHas O0IIasi YMCIEHHOCTh
OakTepuii, TaKk W KOJHMYECTBO CTPENTOMHIETOB. MHUHHUMAJIBHBIMA MHKPOOHOJOTHYECKUMHU
MOKA3aTeNsIMH YUCJIEHHOCTU (4-5 % IO OTHOWIEHHIO K KOHTPOJIKD) XapaKTepPH30BAIUCH
MOYBEHHBbIE TOPU3OHTBI NPUMUTHUBHBIX HEPAa3BUTHIX  (parMeHTapHbIX Mo4yB. B
WHTPA30HAJIBHBIX MIOYBAX M B IOYBAX AHTPOIIOTEHHO TPAHC(POPMHPOBAHHBIX HKOCHCTEM, B
OTJMYNE OT 30HAJBHOH MOYBBI (YepHO3eM OOBIKHOBEHHBIN), OTMEUAETCs MPUYPOUYEHHOCTD
CTPENTOMHIIETOB K HIKEJIEIKAIIMM MTOYBEHHBIM TOPH30HTAM.

2. YCTaHOBIEHO, YTO B NPUMHTHBHBIX HEPA3BUTHIX IMOYBAX OTBaJa MHKPOMHULIETHI
3aHUMalOT 10 S50 % unCIeHHOCTH MHKpoOoueHo3a. HanMeHbUMMH KOJNNYEeCTBEHHBIMU
noKasaTensiMu ~ MUKpockonuyeckux rpudos  (1,2-1,8 teic. KOET cyxoff mouBs)
XapaKTepPH30BAIUCH IPUMHUTHBHbBIE HEPA3BUTHIE TOYBbI HA TECUAHUKE.

3. Lemmono3opa3pymarimie MHUKPOOPTaHU3MBI B~ MHUKPOOOLIEHO3e¢  MMOYB
MOHUTOPHUHIOBBIX ~YY4aCTKOB TIPEACTaBJICHBl B HaWMeHbIIeH creneHH. MukpoOHoe
COO0IIECTBO TUAPOMOP(HOTO COJIOHYAKA OTJIMYAETCS HE TOJNBKO WX OYEeHb HHU3KUM
konnmuectBoM (4-10 KOE/r cyxofi mouBBI), HO M OTCYTCTBHEM CE30HHOW BapUaLMH
YHCJIEHHOCTH MUKPOOPTAHM3MOB-AECTPYKTOPOB L[EJTFOJIO3bI.
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As a result of the carried out studies of biological activity of edaphotopes of anthropogenic transformed
ecosystems, it was found that the largest number of microorganisms and streptomycetes it was characteristic for
common chemozem. For the soil horizons of primitive undeveloped fragmented soils, was recorded the lowest
percentage of the microorganisms number (on average 4-5% relative to the control). The number of
streptomycetes in both intrazonal and soils of anthropogenic transformed soils and zonal soils varies in horizons.
However, we have noted that in intrazonal and anthropogenic transformed soils streptoniycetes are in most cases
concentrated in underlying soil horizons. Our studies on micromycetes have found that this group of microscopic
fungi accounts for up to 50% of the total number of microbiocenosis, with the smallest number recorded in the
genetic horizons of primitive undeveloped soils on sandstone. Cellulose-destroying microorganisms in the soil
microbocenosis of monitoring sites are least represented.

Key words: anthropogenic transformed ecosystems; edaphotope; microorganisms; streptomycetes;
micromycetes; cellulose-destroying microorganisms



